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Abstract of JP91 75837 

PROBLEM TO BE SOLVED: To provide an electrically conductive transparent film composed of an 
amorphous oxide containing In, Zn, O and a specific element as essential constituent elements and 
exhibiting excellent electrical conductivity and light- transmittance even in the case of forming a film at 
a low substrate temperature. SOLUTION: This film is composed of an amorphous oxide containing In, 
Zn, O and one or more kinds of halogens (preferably F) as essential constituent elements at an atomic 
ratio ln/(ln+Zn) of preferably 0.55-0.9. The constituent elements may further contain as necessary one 
or more kind of a 3rd metal element having a valence of >=3 (e.g. Sn) at an atomic ratio (total 3rd 
efernent)/(ln+Zn+total 3rd element) of <=0.2. The atomic ratio of the total halogen (total halogen)/ 
(In+Zn+total 3rd element) is preferably adjusted to <=0.3. 
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JR5£*^-aA/T-^5^^y 9 V v99-¥v H X'hZ> 

z. t*nuk-fz>„ 

[0 0 4 4] $3£|l7i:iff0>A#ftl£ LTtt, 
SW*WRtcof TOJKWOf-C^t J: p t£, xX 
(Sn) , T/U^?A (Al) . 7Xf*V (S 
b) , #y-7A (Ga) , (Ti) , (S 

i) , vM-=i-?.A (Zr) , y/U-v'^A (Ge) , 

A (v) , 9>9*Tls (w) , 7^9^ (L 
a) , /Uf-!>i* (Ru) tfmfbtlZo :n6»S3 20 

^Sottt, M5i©J;9(c^x (sn) a^Kigf 

&H7C*£ LT^X (Sn) aM*fclfirS LV\, „ 
[0 0 4 5] ±teo^3#JR7c*ii, Kfbft, ^ 

o^fcft {yy\tm, mm, mm, mm^o u 

V\ *y*y9yyy9—>fy Y1t : r4*9b :<Dr-f 
x * ©±^ias $ *tfc * X ^ y h i t>'/* ttt&5fc t 30 

£ &<fc-f V ^ £ A £ fc tt/N p *f >it-( Vi? v A, ^ 
fb\ ^§£f? 3 AJHtcsS t W x 'J Aio i t>V * fc tiffiift 

(7Hkfe, mm, %\m, mmm. wtpc 0 ) 40 

[0 0 4 6] *'**j9Vs?9->?yY±mc&\-iZn 
3^JR7C*«^*<7D^^tL (££3&*5c*) / (In 
+ Zn+£fg3£jg^il) (4, Ift^tSSHiti^ 

%7ttk<fMm.<r>m.=f-\£ (±m 3 / ( 1 n + z 50 
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n+£Jg3&JR7c5li) (4, SfitfiCOipClO. 2«TT*fe 
5^.t*5»*U<. 0. l»T-e&5rt*sj:!)ff*L 
v\ 

[0 0 4 7] I Alwfcl^Tte, X/^y^ y >99~ 

fv vtmn (o) ^A/T»v^5»&fc«:, T^^^a 
*m<»^m&a* a*e>fca*Bi#* sfctt^HStt* ^ t 

fc, ^Ay^yy^-y^MlI (o) £^a,t*^ 

y ^99-fv y<n>m.&, %&)ki-z>mmmmm<Dm 

&, AK*#««rMlgU. IHK (O) (covntwSeScM 

[0 0 4 8] 4*J, JSlAt'V^ Tie* (o) «r^A/ 
T*V^5X^2/^ y V99~fy b] tit, *s<y9V> 

•y^ y ^99-fy vftzom&Ttmt Lxmm (o) 

Ir^t^SI irtrs^L, Xs<y9 ]) ^99—fy Y 
ft 1 ft»f ^^^SfVx^ ±lcjES $ ftfc ^ ^ u- 

OM^itLt^I (O) SrSAz-ev^rifc*!*-*- 

rie« (o) 

[0 0 4 9] ^IC S BlCOVNTU5.BJi-5„ 
^ y >99-¥y Vb'PK< itilo^oyyi^ 

ffifflt5^y?U v99—f y HI, ^fyy^cg 
fltln/ (I n+Zn) #0f3ffi©#ftSCiMb i &a>e> 

[0 0 5 0] B©5*>T-%^/<-7^ia •? §W 

Ifln.O. (ZnO). (m=2~2 0) i^SHftlfc 

v v? f> a *s ± ffi ffi % ^ -r i ^ 5 1 co * m ^ 5 r 1 1 s t- 

±ffi©x^5/^y l/99-?y b<7)&#MbLX 
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[0 0 5 1 ] (30) BiM t (DWLSm 

(31) IniO> (ZnO). (m= 2 ~ 2 0 ) T'S 

(32) 1112 03 (ZnO), (m= 2~2 0) T'^^tVS 

y K 10 
[0 0 5 2] (M)WiWZ/\?VJ*<DfflfeW-frht£Z>7 : 4 

* 9 <D_t \z.m itwtafrb ft s * y v *» t t>v s fc a 

(34) ±|E (30) ~ (32) <r>ffl&fcfr F)45f^^©il;, 

bSimfc'>&< t tlSM-SiEILt^S^-y 
y bo 

(36) SHLffif h ft 5 x -Y * 9 <0± > 20 

*j <? a a» ib ft s * ^ ^ v v *j <t tv* t. itmit-f y *? v 

i^*££^»lflgLTft5?-ys/ K 
[0 0 5 3] I B(£*5^-Cb, mi&Ltzjjfe I AiC 

J:oTaw*Mt*i«iti-5»^i:l^«l-, */<y9V 

v99—fy h±m^tert >i/v- ^Ig^lt I n/ 
(In + Zn) fcljai*ixfcaW»MUc43»t*-f Vv? 

<7.A<75j)!w4t 1 n/ (In + Zn) t (OMtCii^OT 

-4*5/ h^^Jott^-Y^v^^ACDJl^-tbl n/ (I n 

+ Zn) it, Lfc7ji£ I Alc&tfS^IWUfK:, gift 30 

ft, ±15(30) ~ (32) <DXs< y 9 V W9—fy b<DX 0 

^^t~-KX/<y9lz£^X4 >i/<7J±<Dff,7-itl n/ 
(In + Zn) ^0. 55-0. 9 XhZ'&WmWLl&* 

?y biZ.tettZ><f>'-?'?J*<DW. : ?-lt I n/ (In + Z 

n) £»ao. 4 5-o. 9ti-ari:#»*u\ 

[0 0 5 4] *fc, -TV^?.*, (In) , (Z 
n) , ^* (O) 4o«tO^>ft< 1 1 lS©/>ny>CDfi 40 

iftR-J-Sft^KHu A^yy-l* (1 n) *>t03£#& (Z 
n ) <nmmWn>W, 3 &g^*£^A,-ev *s x/> y * y 

3^*5c**-^-e^5^^y ^ y *99-Vv hi t 
ft, %M*s<y9 V >9~9-7~y f-^^nyy^U- 

Ji7c^$r^A/-evN5^^y^y v^-y? h trac 

^/<y^i)y^-y-7 h^(Cfclt5S3^ 50 
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HSfcCttfcWFtt: (£Jg3&M7cS?) / (In + Z 
n+±f5 3£JS7cl?) It, fifEELfclfrffil AlCiSttSi: 

[0 0 5 5] I Blcfcl^Tft, ^/^y^ y S9'9- 
VvYtmn (O) Sr^-e^5t©-Cfe5»^lctt, 

t/p ©«l ic/n d y y as t ft s # 

(O) Sr^Ay-Ct^ft^fcwefcSShg'litt, ^Fffitt^'^ 

[0 0 5 6] Jilfico/^D yyasw^r^^'iii L"C(i, #|C 
Pl^$*x5t>«T*(tftV^», '^n>fyf3* (F, , CI 
2 , Br 2 , 1 2 ^) , ^^n^XbTK* (HF, HC 
1, HBr, HI* . ^Vflsitmm (CF, , CC 
1, #£) , /ND^yftS^ (NFi , NCh |) , a 
cyWt^i (S i F, , Si CI, SO.tfiHgtfb 
^^IC#*^T^5^C3y>-{t lfOWfe 

[0057] mwmmm<Dmf$,7tmki-z>^a7yi:L 

Tit, ^BKroSK^mill-o^-COUiSro^x-^fc 

ft, 7y|^ (F 2 ) Sfctt7yft** (HF) , 7 
(CF., ) , (NF, ) , yyitv- 

-<m (siF< ) m<r>yy{m*m^z>zttw£ l. 

[0 0 5 8] ^Dyyjgcfffli It, 

F^©to> tfflt^^D^yiroii, g 

(^cyy) / (In + Zn+4|34I%i) ^i- 

4>^«*LT*» (WT, ^wflsa^ r^oyye 

«S*©K^-lt (^D^y) / (In + Zn+i|34 

m^B) it, fflaicoj:5ico. 3WTT*fe5:t^S 
L<, 0. 2WT-Cfc5w£#«fc!Jff*U\ > 
[0 0 5 9] ft*J, I BICfc^Tfc, WiliLfc^ffi 

mi-z®&<DMmtfx<D&.mm (*a») ft, 
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AKft#«*tt£u g£« (o) ico^-coarijii 

[0 0 6 0] &fC, >MEH0£&I CICOl^-ttftgH' 
-fZJjmxhZ, 10 

[0061] i ctffl^?^^ y y^-y'y 

(In + Zn+4l34Ki) (i, J&llf#*S.:/Mn^ 
<TfcJ;t\ mm\^.. fife I CT-fflV->-5j£JJI#*iC;}o<7 
~y y Mc/Nn^y^Stltl^ri^fe, fifel B 

mi ct-ffli^^y^yy^-yv hti^fti ax- 
[cm 1:5 r. t ^t^5©t\ ^ r T'li^o^^B&t- 

[0 0 6 2] ±iil!Lfc^?£l A, fiftkl BUXXffifei 

^^5/^ y V>f9-?y hcD^Sli9 8%£UiT*fo 
S~ Ll\ 9 8%*Ifll Wt^<7>#?£(c:J; 

4 L^ijskKtt 9 9 %«±T-fc 9 % Ht£0£ Ll^^te 9 
9. 9%JU±T*fc5 0 if:, ig^-y^h^fflV^ 

*f«Sli 8 5 %&,±Xh <0 , Ml^fr* t < ii 9 0 %£*± 
|0 0 6 3]*ftIA, I BfcJ;t>**}£I C©^-f 

[0 0 6 4] (i) mwmti 

xs<yi> y y?m<DM£.m*i x 1 o" 2 ~5 X 1 0° P 

a, i()»fL<li5X10" ! ~5X10' Pa, 

L< iil X 1 0"' ~ 1 X 1 0" Pa ki-Z>o £ 

fc, bwm%tz<o<Dmumt)(z, 0. i~ 

5W/cm 2 aS#4LV\ y V^OUffifti* 50 
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1 X 1 0" Pa i ^ffiffiXfcoTfc, Sfc 5 X 1 0° P 
a J; ») BET:*) oft, /7X?OSiWI<45„ 

9 y i/w—f y b~-<D%immjj&o. 1 

W/cm 2 *«feH^Ra«^ffiTL, 5W/cm 2 «fc 
[0 0 6 5] (ii)fflSfiig 

l-c«9iwb§*ir, w^wttw^^Afcftflii-aa 

[0 0 6 6] ilfflJ: 5i£.LT#i£l A, I B£fc 
i: Vxm^X&&<DWi&m^<><*^i:®i. 5 

3\ ±fa©stgt l-chu #y*-ii?*-h»iB, #y 
ryiz-hifii, #y ^TvM&flg, **yx-f;M;u 
tn^wii, 7W7^^!J tu7^ vffljii, TKy^ 
f-^ymm, 77y/«©iee»f)457-f/i' 

AJfctti'- hSrffl^Si ir^W*L< , tpft, 

14, «iM££tt<7),£^«b, ^y*-^-h»fliifc« 

[0 0 6 7] Tija, SW#ffiSffi±lc±ffiroaw*«BI 

nmimi-ft>tiz>w<Dmm\c%tm&®mmz^)t>mix 
ttwmstt, ^©ft^^tvn-hfe 70^ 

J; t> ^ $ * 6 * ro^&tc «t 15 5 r. i: 4« T* # 5 0 
xKy h-=^T^3— /u, -K!J77i;a-HJ;K tK 

y it ft; y r>, y 7 y ^^tpo^rwis^ 

AhO, , SiO. (0<x^2) , ZnO, T 
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iO; , A1N, S hN, , T i N, SiC, BaC 

[0 0 6 8] »±ffiW Lfc*£ffl©:tFifc I (irife I A, 

t, iSff^l 5 0 nmOif (Dtt^7L!i J 18lfe3 X l o"* 

0 n m<7)3teiC*f LT 1 5 0 n mff 9 5 %f!fjf&7^fi^ 10 

[0 0 6 9] *^»*&IHCo^-Clfe^-t-5o 
5o ^TIWI£„ ) *fcfi4>ft< £ 1> lgco/Nny^S:^- 

^i:iot, ^yi>i?J. (In), (Zn),S 20 

* (o) *siv^*< it \wr>^fy^'Hmmmt 

[0 0 7 0] >>t£< k 1 lffl0^ny>Sr#A/-e^5is 

l«OApyy^A/f^5($g^i^PtS«)i 

lf\ ttll^Dyy^A/X-V^SlfWi 30 

'>ft< k lSco^oyv^A/T'V^fiSc^^ t&ffl 

IICJ H^oT, rtlf>ro*^lcp5E1-5. 
[0 0 7 1] S-r^&IIAfCO^TIftKi-Si, ^<D* 
ftIIAT-(i. _hiEL.fc<k 4>ft< k t lfdAn^ 

^fcfcfflv^*. llWBOliarttfltt, -Y>"^^A©B(-f 
it I n/ (I n + Zn) 38 i^n ff V ^^(DW^Yc 

(±^ a ?y) / (In + Zn+^3MSI) 
ft^h^S* ©#*JWfli1M» C> 4 5393 WUEfcASI 40 

<F>0h<F>'}?t£< ttio^, *J>ft< Hif©Anyy 
[0 0 7 2] ^oyvro^ftro^Jtfrati-iiE 
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[0 0 7 3] ;tf?ifeIIAtf> 5 *>T? — 5cK>-< ty/l'-f-f 

^KIMfttftJ: LTIi, yyy 1 /- 

a&jr, -y>-^^a-m$'p v ^, iit-fyy 

fp\ IniO. (ZnO). (m=2~2 0) , AD^y 
§&*S±TJ s ^oy>'*S@^L,fcI njO. (ZnO). (m 

= 2-2 0) *»e>3itf*tfc**ft*fcHtw*i,p)«>*irp] 

TK(40)~(45)£Ot»^if P>tt5 0 
[0 0 7 4] (40)8^ ^^^Ajoit^/Sfctt^n^ 

Mti k <D&&miP t> ft <9 , y^y y ? a*5 «t ot 

(41) y ^ a*5 J: t>y £ fc nyy^BSL fc 
0^ LfcKfk^i: <Dfe&®fr h ft 9 % Anyyisgg 
©5*>0>'>ft< tt-Mtf Lt^^t®, 

(42) In 2 Oj (ZnO). (ra= 2 ~ 2 0 ) "C* $ttS 

/N* B B B«^fb^cD#ft< 1 1> lSt^p^vftf yy 

i» *5 X. Xf/t. tz a if *✓ Lfclt^-f V A 
t©il-&t)A^ft-5t)»o 

[0 0 7 5] (43) In.Oi (ZnO) . (m=2~2 
0) X-&Zfh%tt&mft.ft&®<D'pt£< k^m\z^ 

(44) In 2 0 3 (ZnO). (m=2~2 0) TSSHS 

<xT^5#4S)Sf©5 £>co'>ft< it l oCAu^'yAl 

(45) I iijOi (ZnO) . (m=2~2 0) t, K<M 

y-y^A, ad y y^-f >- v 5 -7 a *j ± tP-'N p ¥vtmm 
Lfcs${^yv ; '>A^f>atfix^>ft< nis^ ®e 

^7 a, /nd y>{k3Ei&*5 ± otAD y visas LfclWkiE 
[0 0 7 6] Sfc, *-&iiA©5*>T*#7c»>r^->'yw 
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$b\ I n 2 Os (ZnO). (m=2 — 2 0) , ^P^V 

ipio.ttJ 5 ^^ P bfc I n;Oj (ZnO). (m 

= 2-2 0) *»bStftLfc*1*R*fcH:wixe)«)4*R!^ 

2oaJbco^*W&fflv^r.i:^T-#^ 0 rwtt, 
£T<0&*##<a5^cO'>£< it 1 £ UT'fyv' 1 ?^ 10 
± t>V* fcHSEififc ib t/(c/N o y > A/TfV 1 ' 5 "fe 0) 

TIE (50) ~ (53) CO t> O^ijllf bft3<, 
[0 0 7 7] (50)^^>v ; '7i,^fe/=^^^*W4<^/^ 

(51) ft? 9 j* t mtmm 1 01^^ ?> * *** 
-fkMfpA 1 b 4 z> mmm. 20 

(52) In 2 03 (ZnO).. (m= 2 ~ 2 0) X»m£tlZ> 
y Wfc-f ^ v? * A is 4 tf/ S fc ii/N n y ^fl£SIB*» b 4 

(53) In 2 03 (ZnO). (m = 2 ~ 2 0 ) $ 

v-f w v ?? £ a $s j; xj./ 4 fc fi/ s n ff ^flsffiiaa* b * 5 

[0 0 7 81 «#a-^H-&**5^o^©^#:f?SiU 30 
T(17s'| (F),II(C1), IKBr), «3R 
(I) tfsipif b*i£„ -Tccow^-vyu— 7V >^:J34 

fWl^jntt^^ny^ii^T^ottJ; 
[0 0 7 91 *ftIIAJCJ:oTSW3feRSr*R-f5# 40 

dn + zn) btimztitzmmmm.mfc}$rtz>jyi? 

<?J*<r>WhVc I n/ (In + Zn) fcolHintJ^FoT 
tt<5>f yS?^A«JJB-T-Jt I n/ (In + Zn) 14, Bft 

n + Zn) 140. 55-0. 9 T*fc5> r b&&$. LV>fc> 
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/(In + Zn) 755 0. 55-0. 9 -e*>a8lJ3*«l« 

*^siL4 o b-rzm&\a*> Mm&m±mzmiz>4 

^W&VWfrVcl n/ (I n + Zn) £&fcO. 4 5 
-0. 9 ir-fS " i##4 LV\> 
[0 0 8 0] PHifC, :frfcIIAK£oTjSB3*«R£jS 

-fit / (I n + Zn+^|g3&Hx*) 

tt (i^oyy) / (I n + Z n+£fg3&M5ESi) i 

GO I n (i^T ro-f ftd > £ 1: 5 n i # & 5 „ Lfc/5>oi\ 

y» / (I n + Zn+±^3^JS7C*) ft, gffti-T 

J;oTADyy©fei©^ (i^nyy) / (In 
+ Zn+^SB3^JR7EsR) 7)50. 3JWTT-fe-5SS^a; 

» / (I n + Zn+^3^JS7cS) ^UteO. 3 5 

[0 0 8 1 ] -Ov^^A (In) % 3Eg} (Z n) , 

(O) Jo4^>^< 1 1 lttCO^ny^roftfKCffi^IE 

«£ L,-C^5SW*«BS**ftIIA{iJ;orj*IRi-S* 
^■tCH, -fyv?i7A (In), 3Eft (Zn) *34tP>-^ 
< t 1 ffi©/Nn>rVcofth,|Cpjfa»^3#Jl5c*Sr^ 

[0 0 8 2] lit, 3ErfltIIAT?V>5 T03#JS7c*Sr 

i/tO^-g-iCtt, ii«P'>4 < 1 1> 1 3^JR?c 
«^«J«7E»i LT^5«K*»b*oTV^5i\ *fcf4 
'>^< it lfllC0^3^J!i7C^^fl|j^7C^i LTVS^I 
ifclcBfcU #tcW^^->/u-x^ 
V^(7)#^(Cf4±TCO^#W(75 5 *>©'>4 < i 1 1 o 

5ftJfA»b*o-CV^S*\ *3t»4'>/£< i tli®!3 
&JR7ESt£flfj&7Effii LTV^^KSr^T'^S r i & 

[0 0 8 3] ^3^H5c*cO*#:Wi LTJ4, 

(Sn) , T^5-->A (Al) , T^^ev (S 
b) , #y?A (Ga) , (Ti) , >r4m (S 

i) , = (Zr) , ?)V-*=LfJ* (Ge) , 

/^v^a (y) , ^^xry (w) , 77^v (L 
a) , /L-f-^A (Ru) ^^ffbnSo ^^b»^3 
^m^O^T't. mlifiOioiCXX (Sn) *5#{C0 

XX (S n) aq*tatj*u\ 

[0 0 8 4] ±Sa©IB3&|i5c*f4, BKk», ^ 

TPIC 0 ) »©tt*-Clo(03l|t#*mf^*n-C^T 
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-kmom 3 -kmytm mm, ^a^xm^ 

* £ A > *? <> A *5 <fc V/ * fc it ffiip £ <D £ ffl ^ 5 

too85] m?6tt®±mz£>tfz>m z&mTtmv&m. io 

Ojg^tt (£fg3£!5tlt) / (In + Zn+£fg3£ 
US*) f±> B«*-r5aWiMMias»e»ft5J:5M: 

■fit (£Jg 3 ^JR^H) / (I n + Zn + 3 ^Mtc 

<, 0. iUlT-C'*5ii:i s i:?ff*U\ 
[0 0 8 6] J&jfellAfciSVvCtt* liW^li 
(O) Sr^T'V^^-g-iC^ T/U=f>#**?©*i£tt 

(o) t-s-Ay-^v ^<cv r±x wm%*frt>tez> 

ffl 3 r £ <o 4 ut» * # * & ^ * 

36 U g£sit (O) (Co^T<Offi/£ffi«;6^^T*fc3/5>5 
[0 0 8 7] /«e*s N ^feiiAt-v^f) rnn (o) Sr^A/ 

m<£\ax mmmumm (o) sr«j*s*i:u-cv^ 

Mtft>E>&*a\ *fci4^* (O) ^fgj&Ttfif £ LT^ 

Hlo^ gfH (o) Sr«J^7c^£ LT^5*ftt»& 
(O) £«fijc7cHi£ LTi^5*Mt£ 
^tUtv^rtSrifttS. #feIIA£*5tt5fife|j|& 

[0 0 8 8] *jfeIIBKo^TR«i-5. 
BI4, ifi&LfcJ: ^ny^£^T^&l^ii## 40 
$■£'>&< £t> lI»^ay>^^^5pM^t 

HtWft\±, << yW^VW^ltl n/ (I n+Zn) 

mmm^nmm & <c ?> sn*<M«rfAR-t s =. 

V\, 50 
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[0 0 8 9] XmilBCDo-hX— : jt<D^irv-f\y-y- 
-T^v^-A, Sfft§Ei&ioJ:0«I n 2 0 3 (ZnO)o (m 

= 2-20) ^^>mtftitcm^>Wtfzitztih(D^)W^i 

^ 5 1 <£> Srffl v ^3 r £ # T* § 5„ ±ffi©I$MlF*f 
#J£LTtt, #(c[Sg££*i5<b<o-T?(4ftv^ Tffi(60) 
~ (63) <D t © 5jS2gi if ?> tl 5 o 

[0090] (60) ^^AtawbaEftioa-e* 

(61) 1 n^Oa (ZnO) . (m= 2 ~ 2 0 ) tt5 

(62) In 2 03 (ZnO). (m=2~2 0) fS$tl5 
AJlftfc^ CO 1 aa± £ Kft'T V 5? ^ A *3 4 IK/ 

* ratrntwrn t (D-u&mfr e>4 5 t<o. 

(63) -f > ^ A £ £18 £ <D&&frh tt Z> t C0 0 

[0 0 9 1 ] ^IIBtcjoV^Tt, mf^b/i^IIAIc: 

m^iSttZ><<y> : '}J*<Dm?ttl n/ (I n + Zn) £ 
^cK $ ixflSBJ I ' *5 tt 5 -Y y * A ©Jjjif- it I n 
/ (I n + Zn) t<vm\Ut%T-(0-ftb&!ktZ>Z £# 
Lfc^oT, jjllftt^flsi^ttSY^^^A© 
W^itln/ (I n + Zn) (4, Bftjfi Lfc^II AtCfc 
tt££IW|«t^ BW£-rsaW*SIR* ! !#e > jx5«t93S 

f-ifc I n/ ( I n + Z n) #0. 55-0. 9t$>5i 

*Jtt-5-< Vv?!>A»J^f-Jt I n/ (I n + Zn) Srt&fe 
0. 4 5~0. 9 £fSr £^iff4LV\ 
[0 0 9 2] Sfe^ •< Vv/^A (In), ffift (Z 

n) , (o) fe<trfM<tui©^Dy^ol 

!Cffi^IE3ffi«±-efc-5 / >^< £ t> 1 «C0^3^JRtc 
*£«/&7t*£ trv^5aW#«Bi**ifeIIBir ioT 
fi)oM-r5*^-^f4, -fy^^A (I n) *54VffilS (Z 
n) <Ofl!i^9fii©jg3&il7cS5«:^A/-C^5Si#^4' 
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